Effect of heparin on vascular smooth muscle cells. II. Specific protein synthesis.
Heparin suppresses the proliferation of vascular smooth muscle cells both in vivo and in vitro. The mechanism of action of the antiproliferative activity of heparin is not known. We have detected differences in the synthesis of specific proteins when vascular smooth muscle cells are exposed to heparin and report here that many characteristics of these protein alterations parallel the properties of the antiproliferative activity. The induction into the culture medium of a pair of proteins of approximately 35,000 dalton mw in heparin-treated smooth muscle cell cultures and the antiproliferative effect of heparin share the following characteristics: 1) the effect is reversible, 2) the effect is specific for smooth muscle cells, 3) anticoagulant and non-anticoagulant heparin are equally effective, 4) the effect is lost with time in culture and, 5) heparin is the most potent glycosaminoglycan in producing the effect. Furthermore, heparin causes a transient suppression of a 48,000 dalton substrate-attached protein, whereas chondroitin sulfate A and C and dermatan sulfate had much less effect. Dextran sulfate was almost as effective as heparin in suppressing the synthesis of the substrate-attached protein. These proteins appear to be noncollagenous and the induced synthesis of the 35,000 dalton proteins is inhibited by actinomycin D. Although a direct relationship between these specific protein changes and the antiproliferative effect of heparin has not been proven, these protein alterations may play a crucial role in the effect of heparin on smooth muscle cell growth.